INTRODUCTION 21
In the current era of genomic informatics, attempts are increasingly underway to find certain 22 meaningful associations in the genome that can be exploited to select animals for favorable 23 production traits to attain rapid genetic gain in short time periods (Kiyici et al., 2019) . Insulin-24 like growth factor-1 (IGF-1) gene is located on chromosome 5, consists of 4 exons spanning 66191602-66264083 bp length (Laron, 2001) . IGF-1, a small peptide of 70 amino acids with a 26 molecular weight of 7649 Dalton, is also considered to play an important physiological role in 27 growth, development, metabolism and lactation in bovines (Mehmannavaz et al., 2010) . IGF-1 is 28 believed to be one of the main mediators of the effects of energy balance on the reproductive 29 performance of the dairy cows after calving. Its concentrations are highly associated to 30 postpartum energy balance (Mehmannavaz et al., 2010) , follicular growth and resumption of 31 ovarian cyclicity (Mullen et al., 2011; Lynch et al., 2010) . SNPs, IGF1i3 A-G, IGF1i6 A-G, 32 IGF1i7 A-G, rs29012855 A-G of IGF-1 have association (P < 0.05) with functional survival milk 33 protein, fat yield, somatic cell score, carcass conformation and BCS in cows (Mullen et al., 34 2011) . SNP/SnaBI in IGF-1 with milk production traits showed no significant effects within first 35 4 months of lactation but a significant association with interval to commencement of luteal 36 activity in Holstein Friesian dairy cows have been reported (Nicolini et al., 2013) . SNPs, 89C/T, 37 98G/T and 167T/C, of IGF-1 are associated with milk production and constituent traits in 38 buffaloes (Fatima et al., 2009) . The leptin, an adipokine also plays a significant role in several 39 physiological processes including regulation of energy balance, fertility, milk production and 40 was indicated as a candidate gene for marker assisted selection for high yielding cows (Liefers et 41 al., 2005 , Vohra et al., 2011 , Kononoff et al., 2017 . Leptin gene is located on chromosome 7, 42 consists of 3 exons, spanning 1282412782-128257629 bp length. Only exons 2 and 3 are 43 translated, expressing 167 amino acids from which 21 amino acids as signal peptide are removed 44 to leave a 16.7 kilo Dalton protein of 146 amino acids, arranged as four anti-parallel helices (A, 45 B, C and D), which are typical class 1 cytokines (Zhang et al., 1997) . Previously an association 46 between A1457G and milk yield in British cows have been found (Banos et al., 2008; Clempson 47 et al., 2011) . However, there are contradictory reports regarding association of leptin 48 polymorphisms with composition and quality of milk (Ferreira et al., 2019) . Despite the studies 49 on polymorphisms of leptin with respect to milk yield, there is no available literature on the 50 relationship of these two genes on the same aspect. The present investigation was undertaken 51 with a hypothesis that polymorphisms at the leptin and IGF-1 gene locus might play a role in 52 milk production. The associations between leptin and IGF-1 gene polymorphisms and milk yield 53 will provide insight into the underlying mechanisms of leptin and IGF-1 gene with milk 54 production, and results may be used in future breeding programs. This study was undertaken to 55 evaluate the association of single nucleotide polymorphism in bovine leptin and IGF-1 gene with 56 the milk production performance in crossbred cows. during the month of June. The cows were maintained in loose housing system and were fed as 66 per the ICAR (2013) feeding standard, received green fodder and concentrate mixture as per the 67 requirement in the ratio of 60:40. The cows were machine milked three times a day in the 68 morning, noon and evening and the milk yields were recorded. Ten ml of blood was collected in 69 EDTA coated vaccutainer tubes in morning and was stored at -20°C until DNA isolation.
70
Genomic DNA was extracted from the blood samples using phenol -chloroform extraction 71 method with minor modifications (Sambrook and Russell, 2001 ). The quality of DNA was 72 checked by 1.5% agarose gel electrophoresis. Quality and quantity of DNA was also estimated 73 by Biospec-nano spectrophotometer (Shimadzu co-operation, Japan). The ratio between OD260 74 and OD280 was observed for each sample. DNA sample with a ratio of 1.8 was further diluted to a 75 final concentration of 30 ng/μl and was stored at -20°C for further analysis. 
Polymerase chain reaction (PCR) primers and amplifications 77
The primer was designed based on the bovine leptin and IGF-1 gene sequence (NCBI 78 GenBank AC_000162.1 and AC_000161.1) using Primer3 software (Table 1 ). The PCR 79 reactions were carried with 25 μl total volume containing template DNA of 3 μl (30 ng/μl), 1.0 μl 80 of forward and reverse primer, PCR Master Mix (2x) (Fermentas) of 12.5 μl, and 8.5 μl of water.
81
Amplification was performed in a Thermal cycler (MJ research and BioRad, T100). The thermal 82 cycling conditions involved an initial denaturation at 95 ͦ C for 3 min, followed by 35 cycles with 83 initial denaturation at 95 ͦ C for 30s, annealing temperature of 57.9 ͦ C and 57.3 ͦ C for 30 sec 84 respectively, extension at 72 ͦ C for 1 minute. PCR program for both the primers was similar and 85 the PCR products were detected by electrophoresis on 2% agarose gel stained with ethidium 86 bromide.
87
The gene and genotypic frequencies of different genotypes were estimated by standard It has been found that the SNP IGF-1/SnaBI with milk production traits have no significant 158 effects on either milk yield, fat corrected milk or Total solids yield within first 4 months of 159 lactation (Nicolini et al., 2013) . In dairy cattle, some studies have analyzed the association of this 160 SNP (IGF-1/SnaBI) with milk production traits (Hines et al., 1998; Siadkowska et al., 2006; 161 Bonakdar et al., 2010; Mehmannavaz et al., 2010; Mullen et al., 2011; Ruprechter et al., 2011) . 
